The article presents the results of the analysis of the quality of soybean seeds of a northern ecotype under various growing conditions. The following varieties were studied: Svetlaya, Okskaya, Magev, M-134 and M-52. The highest protein content was observed in M-134. According to the mineral composition, no differences were found between varieties. However, in dry years, the phosphorus content in soybean seeds decreases. The specific weight of the easily soluble soybean seed protein fractions increased under the conditions which are favorable for symbiosis. The share of alkali-soluble fraction of protein increases under conditions which are not favorable for symbiosis. Under these conditions, the content of trypsin inhibitors also increases. The prevalence of the specific group of acidic and heterocyclic amino acids was observed. The amino acid composition of protein, depending on the matricular quality of seeds, slightly differed by the varieties, although the seed protein of the upper nodes was more saturated with essential amino acids than the lower ones. There were no significant differences in the amino acid composition of seed protein. However, there was an increase in the amount of essential amino acids in two-seed and three-seed beans as compared with one-and four-seed ones. In general, the varieties of a northern ecotype are characterized by a high content of essential amino acids, a higher concentration of palmitic acid, B vitamins, and a low amount of trypsin inhibitors.
INTRODUCTION
The nutritional structure of adults and children does not correspond to the evidence-based, namely, there is a deficit of protein, dietary fiber, prebiotics, polyunsaturated fatty acids, phospholipids, calcium, magnesium, and vitamins of group B, A, D, E. The main products are significantly inferior to the recommended rational norms. The most important role in solving this problem belongs to soybeans, high-protein oilseeds, which can compensate for the shortage of most of the vital food components. It is used for balanced nutrition. In addition, it can be used for producing food products with functional properties that can have prophylactic and therapeutic effects [8] .
One of the ways to solve the problem of protein deficiency is to move soybeans to more northern regions, including the Non-Black Earth Zone of Russia. The main limiting feature of soybean cultivation is precociousness [2, 1, 4] . This problem was successfully solved by creating early-ripening soybean varieties of a northern ecotype. The originators of varieties are Ryazan Research Institute of Agriculture and the Russian State University -Moscow Agricultural Academy named after K.A. Timiryazev.
The study of the biochemical composition, biological characteristics of the variety, environmental factors and agricultural practices are of great theoretical and practical interest.
The article aims to study various conditions of cultivation and biochemical and mineral composition of soybean seeds of a northern ecotype.
PLACE, METHOD, CONDITIONS OF THE EXPERIMENT
This article presents the results of field experiments which were conducted in 2002-2010 on the experimental field of the plant growing laboratory of the Russian State Agrarian University -Moscow Agricultural Academy named after K.A. Timiryazev. Part of the research was carried out on the experimental field of the Agricultural Research Institute in the Chechen Republic, where soy is an introduced culture.
The biochemical composition of seeds was determined at the All-Russian Soybean Research Institute. The study of the fractional and amino acid composition of protein in seeds of soybean varieties of a northern ecotype was carried out for the first time.
The object of research was the varieties and forms of soybean characterized by different types of growth: Svetlayaby the deterministic one, Okskayaby the indeterminate one, Magevby the semi-determinant one, M-134 and M-52by the determinant one. 
RESULTS
To characterize the quality of grain, the biochemical and mineral composition of seeds was determined.
The highest protein content was observed in M-134, it was 42.20%. No varietal differences were found in the content of phosphorus, potassium, calcium, and magnesium (Table 1) .
However, in the dry years, the phosphorus content was 1.4-3.5 times less than in the wet period. In 2010, it was 0.23%. At the same time, even on moderately cultivated sod-podzolic soil, symptoms of phosphate starvation were clearly manifested (purple color of the lower part of stems and leaves). This indicates the need for the use of phosphate fertilizers and irrigation.
Phosphorus is concentrated in the upper soil layer, which often dries out; the root system deepens to the phosphatedepleted soil which becomes inaccessible to plants. On the soils with an arable horizon of 25-35 cm, especially on chernozem, deep plowing using phosphate fertilizers (better than double superphosphate) is effective.
The value of soy is determined by the quality of the protein, its saturation with essential amino acids and easily digestible fractions. In this regard, the study of the fractional and amino acid composition of the protein of seeds of soy beam varieties of a northern ecotype is of great interest. These studies have been conducted for the first time.
The ratio of albumin, globulins and glutelins in protein determines nutritional properties and benefits of soybean seeds. An increase in the share of easily soluble protein fractions helps improve digestibility. By fractional composition, the protein complex is represented by a high (up to 83%) level of watersoluble albumin and about 5% of salt-soluble globulins absorbed by animals. In the arid-dry period of 2010, the content of the soluble fraction decreased to 79-80%, and that of alkalisoluble fraction increased to 20%. Under sufficient soil moisture, the share of the water-soluble fraction in the soybean varieties of a northern ecotype was 81-83% ( Table 2 ).
The amount of water-and salt-soluble fractions of seed protein was 85-88% and increased under conditions which are favorable for symbiosis.
The share of alkaline soluble fraction of the protein often increases under conditions which are not favorable for symbiosis. In the experimental conditions, it was 15-16%. The share of insoluble residue was 5-6%. In dry years, the share of trypsin inhibitors increases as well.
Free amino acids are absorbed faster by the body of animals and humans, and their content characterizes the nutritional value of the variety [5, 6] . One of the areas of our research was the study of the quantitative and qualitative composition of free amino acids of soybean varieties of a northern ecotype. Based on the composition of the functional groups and isoelectric points, the amino acids were divided into neutral, basic, acidic, aromatic, and heterocyclic ones. Among the free amino acids of soybean seeds, the groups of acidic and heterocyclic amino acids prevailed. They accounted for 21-23 and 18-20%, respectively. The group of aromatic and basic amino acids was small ( Table 3 ). The ratio of fractions of free amino acids does not affect the amino acid composition of constitutional and storage seed proteins; it is determined by the genotype of the variety [6] . At the same time, the amino acid composition of the vegetative mass largely depends on the growing conditions [5] . The results of our research are consistent with this statement. In general, the amount of essential amino acids in the seeds did not change. The highest content of lysine, tryptophan, histidine, and arginine was observed in the protein of M-52 seeds ( Table 4) .
At the same time, Svetlaya had the share of protein 1.15 times more than M-52. Methionine is a source of ethylene, which accelerates maturation [6, 7] . Therefore, its highest concentration was observed in arid solar years and in the seeds of early ripening varieties.
The high content of histidine (7.2-7.7%), lysine (7.7-7.8%), tryptophan (4.6-4 , 9%), arginine (8.4-8.8%), threonine (more than 4.0%), and phenylalanine (3.5%) is significant.
Studying the matricular quality of seeds, we assumed that if the amino acid composition of the protein in seeds from different nodes varies, physiological factors have a significant influence on its formation. However, if these differences are insignificant, genetic properties do not depend on the matricular quality. With the same amino acid composition of the protein of seeds of different nodes, there is no need to separate them during harvesting or processing.
Studies have shown that the amino acid composition of the protein of most nodes varies slightly, but the seed protein of the upper nodes is more saturated with essential amino acids than the lower nodes and lateral shoots ( Table 5 ).
Selection of soybean should be carried out to decrease indeterminacy, that is, to limit growth and tillering (branching) of plants [9, 10] . In the lower nodes, due to the lack of light, the synthesis of essential amino acids slows down, and accumulation of glutamic acid and glutamine increases. There were no significant differences in the amino acid composition of seed protein taken from beans of different grain shares. Only an increase in the amount of essential amino acids in two-seed and three-seed beans as compared with single and four-seed ones was observed. In general, the amino acid composition of the seed protein is determined by the genotype of the variety.
In general, the soybean varieties of a northern ecotype are characterized by a very high content of essential amino acids, a higher concentration of palmitic acid, vitamins B, tocopherol, a slightly lower content of monopolyunsaturated fatty acids, and a low amount of trypsin inhibitors. This indicates a very good quality of seeds. To improve the quality of bulk bread and increase the content of protein and lysine t, 3-7% soy flour can be added to wheat flour (Table 6) .
At the same time, the relatively low content of unsaturated fatty acids and high palmitic acid indicates the expediency of the first pressing for producing liquid vegetable oi, which is also enriched with tocopherol (antioxidant).
The fraction of oil with a high content of palmitic acid can be used to produce high-quality varieties of margarine. In general, in order to produce high-quality soybean oil, direct extraction is recommended.
However, to obtain drying technical oil with a high iodine number, you can use extrusion and extraction (for food purposes). The end result is a high-protein meal with 5% moisture content containing 1.5-1.6% fat and more than 55% crude protein. We have not identified a dependence of the biochemical and mineral composition of seeds on the location of their formation and number of seeds in the bean. An advantage of seeds from double seed beans in comparison with single-seed, three-seed and four-seed seeds was identified ( Table 7) .
Single-seed beans which are not typical for soybeans result from disturbances during their formation [3] .
In the four-seed beans, the biochemical composition deteriorates as a result of more intense competition between the seeds. These differences are insignificant for cultivation and processing of soybean grain, but they indicate the presence of a matricular variety of seeds which is a result of adaptation of plants to environmental conditions. Thus, two-seed beans should be selected. . Soybean varieties of a northern ecotype are characterized by a high content of protein in seeds -39.6-42.2%. The composition of soybean protein is dominated by the watersoluble fraction which accounts for up to 83%.
The soybean protein is characterized by a high content of essential amino acids -60-68%, lysine -7.8-8.1%, and tryptophan -4.7-4.9%.
2. In general, differences in the biochemical and mineral composition of seeds of different nodes were insignificant; however, there is a decrease in the protein content in the seeds of lower nodes (3-5) and shoots.
3. In dry years, the content of phosphorus in soybean seeds is 1.4-3.5 times less than in wet years; in dry years, the concentration of methionine, fat and unsaturated fatty acids increases.
4. The biochemical composition of soybean seeds is close to the composition of food varieties. It demonstrates the feasibility of their use for producing protein additives, confectionery, high-quality edible oil, as well as for pressing drying (technical) oils.
